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oon^mKSr? giving the applicant an opportunity, upon entry into the national phase, to furn.sh the priority document 
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PCT 

DEMAiYD 

under Ajiicie 3 1 of the Patent Cooperation Treaty : 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER H 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 


International application No. 
PCT/AU00/00004 


InternationaJ filing date (day f month/year) 
6 JANUARY 20 0 0 


(Earliest) Priority date (day/mo nth/year) 
13 JANUARY 19 9 9 



Identification of IPEA 



For Internationa! Preliminary Examining Authority use only 

Date of receipt of DEMAND 



Title of invention j 
A COMPOSITION AND METHOD FOR THE ENHANCEMENT OF THE EFFICACY OF DRUGS 



Box No. II APPLICANT(S) 



Name and address: (Family narnefoUowed by given name; fora Ugal ersity, full official oesignanon. 
The address must include postal code and name of country.) 

MEDITECH RESEARCH LIMITED 
LEVEL 1 

STERLING HOUSE 

8 PARLIAMENT HOUSE 

WEST PERTH, WESTERN AUSTRALIA 600 5 
AUSTRALIA 


Telephone No.: 


Facsimile No.: 


Teleprinter No.: 


State (that is, country) of nationality: 
AUSTRALIA 


State (that is, country) of residence; 
AUSTRALIA 



Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and name of country.) 



DR TRACEY BROWN 

DEPARTMENT OF MOLECULAR BIOLOGY AND BIOCHEMISTRY 
MONASH UNIVERSITY 
CLAYTON, VICTORIA 316 8 
AUSTRALIA 



State (that is. country) of nationality: 
AUSTRALIA 



State (that is, co untry) of residence: 
AUSTRALIA 



Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and name of country.) 



Stale (that is. country) of nationality: 



State (that is, country) of residence: 



| j Further applicants arc indicated on a continuation sheet. 
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Inicmaiional application No. 
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Box No. Ill AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE 



The following person is | x[ a gcnt | | common representative 

and [xj has been appointed earlier and represents the applicani(s) also for international preliminary examination. 

| J is hereby appointed and any earlier appointment of (an) agcnt(s)/common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 



GRIFFITH HACK 
LEVEL 3 

50 9 ST KILDA ROAD 
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AUSTRALIA 



Telephone No.: 
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Facsimile No.: 
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□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be scnL 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
1 xl the international application as originally filed 

the description 1 1 as originally filed 

I | as amended under Article 34 

the claims I | as originally filed 

[ ] as amended under Article 19 (together with any accompanying statement) 
| | as amended under Article 34 

the drawings \^\ as originally filed 

1 | as amended under Article 34 

2. r~] The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

— .= » — 

3 I 1 The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

— from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check- 
box may be marked only where (he time limit under Article 19 has not yet expired) 

♦ Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 arc received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: ...J^HGLXSH 

j x| which is the language in which the international application was filed. 

| | which is the language of a translation furnished for the purposes of international search. 

{ J which is the language of publication of the international application. 

[ | which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 
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The demand is accompanied by ihc following elements, in the language referred to in 
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1. translation of international application 
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amendments under Article 19 
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5. letter 

6. other (specify) 
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1. | | fee calculation sheet 

2. | | separate signed power of attorney 

3. I | copy of general power of attorney; 
' ' reference number, if any: 
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5. I I nucleotide and ( 
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to CORRECTIONS under Rule 60. 1(b): 
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i 1 The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 

4 - I I Rule 80.5. - 



| 1 Although the date of receipt of the demand is after the expiration of i 9 months from the priority date, the delay in arrival 
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applicant) 
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Applicant's or agent's file reference 
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ENHANCEMENT OF THE EFFICACY OF DRUGS 
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permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
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designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
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SJB:AN:FP12072 
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ACTION 



See Notification of Transmittal of International Preliminary 
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International Application No. 
PCT/AUOO/00004 



International Filing Date (day/month/year) 
6 January 2000 



Priority Date (day/month/year) 
13 January 1999 



International Patent Classification (LPC) or national classification and LPC 
Int CI. 7 A6 IK 47/36, A61P.35/00 



Applicant 

MEDITECH RESEARCH LIMITED et al 



2. 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 6 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheet(s). 



X 



3. This report contains indications relating to the following items: 
Basis of the report 



I 
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II 


□ 


III 


□ 


IV 


□ 


V 




VT 


m 


VII 
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VIII 


fxl 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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14 July 2000 
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1 May 2001 
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AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 


Authorized Officer 

R.L. POOLEY 

Telephone No. (02) 6283 2242 
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INTERNATIONAL PREL 



Y EXAMINATION REPORT 
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ernational application No. 
PCT/AUOO/00004 
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Basis of the report 



5. 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

the description, pages 1-88 , as originally filed, 
pages 
pages 
pages 
pages 
pages 



X the claims, 



X the drawings, 



filed with the demand, 
received on with the letter of 
as originally filed, 

as amended (together with any statement) under Article 19, 
filed with the demand, 
pages 89-90, received on 19 April 2001 with the letter of 18 April 2001 
pages 1-28, as originally filed, 
pages , filed with the demand, 
pages , received on with the letter of 
| | the sequence listing part of the description; 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of 
the sequence listing: 

| | contained in the international application in written form. 

| [ filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
[ j The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

| | The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 

| | the drawings, sheets/fig. 

| | This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PREL ^lRY EXAMINATION REPORT ^pnternalional application No. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 


1-8 


YES 


Claims 


9 


NO 


Claims 


1-7 


YES 


Claims 


8,9 


NO 


Claims 


1-9 


YES 


Claims 




NO 



Citations and explanations (Rule 70.7) 

Dl - WO 98/17320 A 
D2-US 5733891 A 

D3 - Reg Cancer Treat (1994), 7, Klein et al, pages 163-164 

D4 - American Chemical Society Symposium Series, 469, Ouchi et al, pages 71-83 

D5 -CA 1227427 A 

D6 - WO 91/04058 A 

D7 - WO 96/06622 A 

D8-CA 2089621 A 

NOVELTY (N) Claim 9 

Documents Dl, D6 and D7 all disclose cytotoxic compositions that contain hyaluronan having a molecular 
weight of greater than 700,000 Daltons and a cytotoxic agent. These compositions would all be capable of being 
used for reducing or overcoming acquired or inherent cellular resistance. All of these documents envisage the 
systemic administration of the compositions and describe some form of enhanced effectiveness of the cytotoxic 
agents. These documents are therefore considered to anticipate the embodiment of claim 9. Your submissions in 
relation to these documents indicate that they do not disclose the use of hyaluronan to overcome cellular 
resistance to cytotoxic agents. However the above claim is construed whereby the compositions are not restricted 
to this use and are only required to be capable of the defined use. It is considered that compositions disclosed in 
the above documents would inherently have the required capability, and therefore anticipate claim 9. The 
applicant's submissions in relation to the disclosure of document D2 suggest that the compositions of this 
document would not have the required capability due to the covalent bonding between the hyaluronan and the 
cytotoxic agent. In view of these submissions, this document is no longer considered to anticipate claim 9. 

None of the documents D1-D8 disclose the use of hyaluronan and cytotoxic agents in the treatments of claims 1 
to 8. Consequently these claims are considered to be novel over the disclosures of these documents. 

INVENTIVE STEP (IS) Claims 8. 9 

Claim 9: as above 

Claims 8,9: Documents D3 and D4 both disclose cytotoxic compositions that contain hyaluronan and a 
cytotoxic agent, although they do not disclose the use of hyaluronan having the molecular weight specified in 
claim 9. However the present description does not describe hyaluronan having a molecular weight of greater 
than 700,000 Daltons as providing any technical advantages over hyaluronan having other molecular weights. 
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VL Certain documents cited 



Certain published documents (Rule 70. 10) 

Application No. Publication date Filing date Priority date ( valid claim) 
Patent No. (day/month/year) (day/month/year) (day/month/year) 

P,X WO 99/0215 1 A 21 January 1999 8 July 1998 9 July 1997 



2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure Date of non-written disclosure Date of written disclosure referring to 

(day/month/year) non-written disclosure 
(day/month/year) 
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INTERNATIONAL PREL 




Y EXAMINATION REPORT 



tternational application No. 
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PCT/AUOO/00004 



vm 



Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

(i) Claim 8 is unclear in that there is no antecedent for "said agent" in line 4 of the claim and as a consequence, the entity 
having reduced gastrointestinal toxicity is unclear. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V 

Additionally, the description does not specifically distinguish hyaluronan having the specified molecular weight over other 
forms of hyaluronan. The cited documents all disclose the systemic administration of a composition containing 
hyaluronan and a cytotoxic agent, as well the binding of hyaluronan to receptors on tumour cells and the uptake of the 
cytotoxic agent by the cells. Consequently the compositions of these citations are considered to possess the functional 
capability defined in claim 9 and therefore to be the technical equivalent of the compositions currently defined in claim 9. 

Additionally, documents D2 and D4 indicate that the formulations of hyaluronan and cytotoxic agent provide reduced side 
effects, and gastrointestinal toxicity is a well known side effect of cytotoxic drugs such as paclitaxel. Consequently claim 
8 is considered to lack inventive step in view of the disclosures of this document. The applicant's submissions in relation to 
document D2 indicate that the compositions of this document would not be capable of reducing or overcoming acquired or 
inherent cellular resistance due to covalent bonding between the agent and hyaluronan. However the formulation of the 
citation is stated to suppress harmful side effects of the medicinal agents and gastrointestinal toxicity is a well known side 
effect of cytotoxic agents such as paclitaxel and fluorouracyl. 

The treatments of cellular resistance defined in claims 1-7 are considered to be inventive over the disclosures of documents 
D1-D8 

INDUSTRIAL APPLICABILITY (IA) 

Claims 1-9 are considered to possess industrial applicability. Please note that claims 1-8 are directed to subject matter of 
Rule 67 .1 (methods of treatment of humans and animals) and as such do not require an international preliminary 
examination. However, because the subject matter does not contravene Australian Patent Law, these claims have been 
considered. 
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(54)TWe: COMPOSITIONS CONTAINING QUINOLONE ANTIBIOTICS AND SULFONATE OF POLYSTYROL 
(57) Abstract 

Aqueous pharmaceutical compositions containing a synergistic combination of a quinolone and a polystyrene sulfonic ac- 
id polymer are described, wherein the compositions are clear solutions which are comfortable and have sustained release. Meth- 
ods for use of the compositions are also disclosed This type of formulation is particularly useful with tiprofloxacin-type quino- 
lones by greatly increasing the solubility of these cpiinolones, making it feasible to have aqueous solutions containing such 
quinolones at or near physiological pH. 
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COMPOSITIONS CONTAING QUINOLONE ANTIBIOTICS AND SULFONATE OF POLYSTYROL 



forltaround *f fho Invention 

The present invention relates to pharmaceutical compositions 
comprising a synergistic combination of a quinolone and a polystyrene 
sulfonic add polymer. In particular, the present invention relates to 
aqueous preparations containing a qulnollne and a polystyrene sulfonic add 
polymer, wherein the quinoline 1s solublUzed by the polystyrene sulfonic 
acid polymer. These preparations are particularly well -suited for 
ophthalmic or otic use 1n the treatment of bacterial infections.. 

A number of qulnolones have previously been used to treat bacterial 
Infections through a variety of methods, including topical administration. 
Representative qulnolones and antibacterial compositions thereof are: the 
norfloxacin-type qulnolones, disclosed 1n U.S. Patents Nos. 4,146,719 
(Irikura) and 4,292,317 (Pesson); the ofloxacin-type qulnolones, disclosed 
1n U.S. Patent No. 4,382,892 (Hayakaw, et al.); and the dprofloxadn-type 
qulnolones, disclosed in U.S.- Patent No. 4,670,444 (Grohe, et al.). The 
ciprofloxacin- type qulnolones generally have a broader spectrum of 
antibacterial activity than either of the other types of qulnolones listed 
above. Because of the poor solubility of these qulnolones at physiological 
or higher pH, the dprofloxadn-type quinolone formulations were developed 
at addle pH and/or as suspensions; however, when these formulations were 
administered topically to the eye, they were uncomfortable. 



Siinmarv of t hft, Invention 

. The present invention provides aqueous pharmaceutical compositions 
and methods for the treatment of bacterial Infections using these 
compositions. The compositions are particularly well-suited for ocular or 
otic use. The compositions of the present invention are formulated such 
that the solubility of qulnolones and/or quinolone analogues at higher pH 
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is increased by the us. of » *»rtc P"*°*<r (■"»»». polystyrene sulfonic 
add po1y«r) which bind, the ouinolone to the polyer. The 
oeween tte oly«r and the ,uin.lone additionally provides both initial 
S^H J effort upon instillation to the eye. as the,* is ess ree 
drag to irritate the tissues of the eye. Another added benefit to the 
ZrftLs of the present Invention is that there 1s sustained release of 
the quinolone. 



10 



15 



20 



p.fr. lT' 1 np-scr jntl nfl ?f tll» Invention 

The phannaceutlcal compositions of the present Invention contain a 
synergist cognation of a quinolone and/or quinolone analogue ving 
rtiLerial activity and a polystyrene sulfonic acid poller preferably 
at physiological or near-physiological pH. For purposes of this 
Umcation, quinolones and/or quinolone analogues shall here, nafter be 
lively referred to as "quinolone" or -quinolones" unless ot en.se 
7ZT Zs* compositions are especially useful in the eye, as the 
ZtsitZ are comfortable upon topical administration to the eye and 
provide sustained release of the quinolone. 

The polystyrene sulfonic acid polysrs (and their salts) which are 
used lu the formulations of the present Invention have the following 

formula: 




wherein , , 
R H or CH * &nd 

X I an integer such that the jocular weight of the polystyrene 
sulfonic add polymer .ay vary fro. about H.,000 to 1.6 .111.. 
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In the preferred polystyrene sulfonic add of the above formula, R=H 
and the molecular weight 1s between about 500,000 to about 1,000,000, 
preferably about 600,000. The polystyrene sulfonic acid polymers are used 
In the formulas of the present Invention at a concentration less than about 
8.0 by weight (wt%), preferably less than about 5.0 wtX. 

All qulnolones having antibacterial activity and which are 
ophthalmically acceptable are useful in the compositions of the present 
invention, including, but not limited to the quinolones disclosed in U.S. 
Patents Nos. 4,146,719 (Kyorin), 4,292,317 (Bellon), 4,382,892 (Dailchi), 
4,670,444 (Grohe, et al.). The entire contents of these patents are 
hereby Incorporated by reference herein. 

The preferred qulnolones useful in the. compositions of the present 
invention are the type disclosed in U.S. Patent No. 4,670,444 referenced 
above. The qulnolones described therein are generally described as 
7-amino-l-cyclopropyl-4-oxo-l,4-d1hydro-quinol1ne- and -naphthyr1dine-3- 
carboxylic acids of the formula: 




(I) 



or a pharmaceutical^ acceptable acid addition salt or an alkali or 
alkaline earth metal salt thereof, 

in which A represents a nitrogen atom or CRg, 
wherein R3 denotes a hydrogen, a nltro group or a halogen atom, 
or a carboxamide or carboxyl group, and 

Z represents a nitrogen atom or C-H, and A and Z cannot 
simultaneously be nitrogen atoms, and Rj and Rj are Identical or 
different and represent a hydrogen atom or a straight-chain or 
branched alkyl, alkenyl, or alkinyl radical, which has up to 12 carbon 
: atoms and is optionally substituted by radical (s) selected from 
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hydroxyl, alkoxy, alkyl mercapto or dlalkylamino with 1 to 3 carbon 
atoms in each alkyl radical, alkoxycarbonyl with 1 to 4 carbon atoms 
in the alcohol part, and mono- or b1-cyclic carbocyclic aryl, or 
furthermore represents a cylcloalkyl radical with 3 to 6 carbon 
atoms, or, together with the nitrogen atom which they substituted or 
together with a further hetero-atora selected from the group 
consisting of N, 0 and S form a 3-membered to 7-membered ring which 
can be substituted by radical (s) selected from alkyl or alkenyl with 
1 to 6 carbon atoms, hydro**, alkoxy or alkyl mercapto with 1 to 3 
carbon atoms, alkoxy carbonyl with 1 to 4 carbon atoms in the alcohol 
part, and mono- or b1-cyclic carbocyclic aryl. 

More preferred are the l.cyclo P ropyl-6-fluoro-l,4-d1hydro-4-oxo-7- 
plperazino-qulnoline-3-carboxylic acids of the formula: 



R-M NT 



■xxy 

w A 

or salts and/or hydrates thereof, In which R denotes hydrogen, methyl, 
ethyl or 0-hydroxyethyl . 

Most preferred 1s ciprofloxacin, which has the following structure: 




GOGH 
O 



The che«1cal naae for ciprofloxacin ts i-cyclopropyl-6-nuoro-M-dlhydro- 
4-oxo-7-(l-piperaz1nyl)-3-qu1nol1ne carboxyllc add. 

Methods of preparation for the preferred qulnolones are described In 
U.S. 4,670,444. The qirtnolone component of the phamaceatical oppositions 
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of the present Invention generally contain less than about 1.0 wt% of the 
total composition, preferably between about 0.1 wt% to about 0.75 wt%. 
The most preferred quinolone concentration Is between about 0.2 to about 
0.4 wt%. 

5 The compositions of the present invention are prepared by combining 

the quinolone with polystyrene sulfonic acid polymer In aqueous media and 
adjusting the pH, 1f necessary. The compositions of the present invention 
may also Include one or more Ingredients conventionally found 1n ophthalmic 
or otic formulations, such as preservatives (e.g.,' benzalkonium chloride or 

10 thlmerosal), viscosity- Imparting agents (e.g., polyvinyl alcohol or 

hydfoxyprovomethyl cellulose) and tonicity agents (e.g., sodium chloride or 
mannitol). The compositions will also normally include buffering agents, 
such as phosphates and citrates, to maintain the pH within the range of 
physiological pH (pH between 6.0 and 7.5) and tonicity agents, such as 

is mannitol. Hydrochloric acid or sodium hydroxide will typically be used to 
adjust the pH of the resultant composition. 

The following example 1s presented to Illustrate further certain 
preferred embodiments of the present invention and should not be 
interpreted as limiting the scope of the invention in any way. 



The following represents a preferred embodiment of the compositions 
of the present invention. 



20 



EXAMPLE 



Ingredient 



Amount (wt%) 



25 




0,35* 
50 ml** 



to pH 7.0 
Q.S. 



30' 



WO 93/05816 



PCI7US92/07744 



Be » PSSA solution was filtered through . 0.6 .Icron filter, 50 
„„„1U rf (n l) of the filtered solution added to . first beaker a^ the 
lentil Itlrred. To a second beaker were added 15 *1 of water and the 
contents st rreo. Cprofloxacln was 

C,P T t n» vI7 TlVXt the mnmt.1 end benzalkonlu. chloride 
conpletely dissolved, at ' homogeneous solution was 

were added and the contents stirred asam, unui a no » 

7 Than the contents of the second beaker were slowly added to the 
^'.f the « s^ ker, while stirring. The »H was then adjusted to 
%To U £ZZ t> water was added to bring the volume of the fin,, 
solution to 100 ml. 

The invention has been described by reference to certain preferred 
embodies Tie, It should be understood that It .ay » » 

claims rather than by the foregoing description. 
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tftpt u riaimed is: 

1. An aqueous pharmaceutical composition useful in the treatment - 
of bacterial Infections which comprises a qulnolone and a polystyrene 
sulfonic add polymer. ' 

2. The composition of claim 1, wherein the qulnolone has the 
following formula: 



o 




or a pharmaceutical ly acceptable add addition salt or an alkali or 
alkaline earth metal salt thereof, 

In which A represents a nitrogen atom or CR3; 

wherein R3 denotes a hydrogen, a nltro group or a halogen atom, 
or a carboxamide or carboxyl group; and 

Z represents a nitrogen atom or C-H, and A and Z cannot 
simultaneously be nitrogen atoms, and R x and Rg are identical or 
different and represent a hydrogen atom or a straight-chain or 
branched alkyl, allcenyl, or alkinyl radical which has up to 12 carbon 
atoms and Is optionally substituted by radical (s) selected from 
hydroxyl, alkoxy, alkylmercapto or dlalkylamlno with 1 to 3 carbon 
atoms 1n alkyl radical, al koxycarbonyl with 1 to 4 carbon atoms in 
the alcohol part, and mono- or by-cyclic carbocyclic aryl, or 
furthermore represents a cylcloalkyl radical with 3 to 6 carbon 
atoms, or, together with the nitrogen atom which they substituted or 
together with a further hetero-atom selected from the group 
consisting of N, 0 and S form a 3-membered to 7-membered ring which 
can be substituted by radical (s) selected from alkyl or alkenyl with 
1 to 6 carbon atoms, hydroxyl, alkoxy or alkylmercapto with 1 to 3 
carbon atoms, al koxycarbonyl with 1 to 4 carbon atoms in the alcohol 
part, and mono- or bi -cyclic carbocyclic aryl. 
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3 The aqueous pharmaceutical composition of claim 1, wherein the 
quinolone 1s present at a concentration less than or equal to about 1.0 
wtX. 

4 The aqueous pharmaceutical composition of claim 3, wherein the 
quinolone is present at a concentration between about 0.1 wtt to about 
0.75 wt*. 

5 The aqueous pharmaceutical composition of claim 4, wherein the 
quinolone is present at a concentration between about 0.2 to about 0.4 wt%. 

6. The aqueous pharmaceutical composition of claim 5, wherein the 
quinolone is present at a concentration of about 0.3 wt%. 

7 The aqueous pharmaceutical composition of claim 1, wherein the 
polystyrene sulfonic acid polymer has the following formula: 




wherein: R « H or CHj; and X - an integer such that the of 
the polystyrene sulfonic add polymer may vary from about 10,000 to 1.6 
million. 

8 The aqueous pharmaceutical composition of claim 7, wherein the 
concentration of the polystyrene sulfonic acid polymer 1s less than or 
equal to about 8.0 wt%. 

9 The aqueous pharmaceutical composition of claim 7, wherein the 
concentration of the polystyrene sulfonic acid polymer is less than or 
equal to about 5.0 wt%. 
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10. An aqueous pharmaceutical composition useful 1n the treatment 
of bacterial infections consisting essentially of a quinolone of formula: 




or salts and/or hydrates thereof, in which R denotes hydrogen, methyl, 
ethyl or 0-hydroxyethyl ; and a polystyrene sulfonic acide polymer. 

11. The aqueous pharmaceutical composition of claim 10, wherein the 
quinolone is present at a concentration less than or equal to about 1.0 
wt%. 

12. The aqueous pharmaceutical composition of claim 11, wherein the 
quinolone is present at a concentration between about 0.1 wt% to about 0.75 
wt%. 

13. The aqueous pharmaceutical composition of claim 12, wherein the 
quinolone is present at a concentration between about 0.2 to about 0.4 wt%. 

14. The aqueous pharmaceutical composition of claim 13, wherein the 
quinolone is present at a concentration of about 0.3 wt%. 

15. - The aqueous pharmaceutical composition of claim 12, wherein the 
quinolone is l-cyclopropyl-6-fluoro-l,4-dihydro-4-oxo-7-(l-piprazinyl)-3- 

quinollne carboxyHc acid. 
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16. The aqueous pharmaceutical composition of claim 10, wherein the 
polystyrene sulfonic acid polymer has the following formula: 





— R 






Oh c 


z 



wherein: R - H or CH 3 ; and X - an integer such that the molecular weight of 
the polystyrene sulfonic acid polymer may vary from about 10,000 to 1.6 
million. 

17. The aqueous pharmaceutical composition of claim 16, wherein the 
concentration of the polystyrene sulfonic acid polymer is less than or 
equal to about 8.0 wt%. 

18. The aqueous pharmaceutical composition of claim 16, wherein the 
concentration of the polystyrene sulfonic acid polymer 1s less than or 
equal to about 5.0 wt%. 

19. The aqueous pharmaceutical composition of claim 10, wherein the 
quinol one Is 1-cyclopropyl -6-fiuoro-l,4-dihydro-4-oxo-7-(l-pipraz1nyl )-3- 
quinoline carboxylic acid. 

20. A method for the treatment of bacterial Infections which 
comprises the topical administration of an aqueous pharmaceutical 
composition which comprises a quinolone and a polystyrene sulfonic acid 
polymer. 
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21. The method of claim 20, wherein the quinolone has the following 
f omul a: 



or a pharmaceutical ly acceptable acid addition salt or an alkali or 

alkaline earth metal salt thereof, 

In which A represents a nitrogen atom or CR3; 
wherein R3 denotes a hydrogen, a nltro group or a halogen atom, 
or a carboxamlde or carboxyl group; and 

Z represents a nitrogen atom or C-H, and A and Z cannot 
simultaneously be nitrogen atoms, and Rj and Rg are Identical or 
different and represent a hydrogen atom or a straight-chain or 
branched a1kyl» alkenyl, or alklnyl radical which has up to. 12 carbon 
atoms and Is optionally substituted by radical (s) selected from 
hydroxy!, alkoxy, alkylmercapto or dialkylamlno with 1 to 3 carbon 
atoms in alkyl radical,, alkoxycarbonyl with 1 to 4 carbon atoms in 
the alcohol part, and mono- or by-cyclic carbocyclic aryl, or 
furthermore represents a cylcloalkyl radical with 3 to 6 carbon 
atoms, or, together with the nitrogen atom which they substituted or 
together with a further hetero-atom selected from the group 
consisting of N, 0 and S form a 3-membered to 7-membered ring which 
can be substituted by radical (s) selected from alkyl or alkenyl with 
1 to 6 carbon atoms, hydroxyl, alkoxy or alkylmercapto with 1 to 3 
carbon atoms, alkoxycarbonyl with 1 to 4 carbon atoms in the alcohol 
part, and mono- or bl -cyclic carbocyclic aryl. 



o 




22. The method of claim 20, wherein the quinolone is present at a 
concentration. less than or equal to about 1.0 wt%. 
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23. The method of claim 20, wherein the polystyrene sulfonic acid 
polymer has the following formula: 




wherein: R = H or CHg; and X - an integer such that the molecular weight of 
r^styrene sulfonic acid polymer may vary from about 10,000 to 1.6 
million. 

24 The method of claim 23, wherein the concentration of the 
polystyrene sulfonic acid polymer is less than about 8.0 wt%. 
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